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[Abstract] 



(transliterated, therefore the 
spelling might be incorrect) 



[Problems] 

An analog buffer circuit formed on an insulating substrate with TFT 
encounters an increase in input-output offset and variations thereof. 

[Means for Solution] 

To the gate of an NMOS transistor Qnll of a source -follower, two 
capacitors Cnl and Cn2 for example are connected to appropriately control 
ON/OFF of switches Snl-Sn5, make offset detection of the source -follower in two 
steps, and cancel the detected offsets successively. The final offset voltage is 
thus made sufficiently small and offset cancellation of high precision is achieved. 



JP 2004-4241 A 2004. 1. 8 



(12) 



4t if & $i(A) 



(43)5iMS 



(ll)1^8faiH&M»'^ 

4$M2004-4241 
(P2004-4241A) 
ip«16«1M8B (2004. 1.0) 



ei) Int. CI/ 
G096 
G02F 
609G 
H03F 
H03F 



F 1 



3/36 

1/133 

Z/2D 

3/34 

3/SO 



G09G 
G02F 
G02F 
G09G 
G09G 



3/3G 
1/133 
1/133 
3/20 

3/20 



505 
550 
61 1 A 
6 1 IH 



2H093 
5C006 
5C080 
5 J 09 1 



(21) ajian^ 


1^K2002-159029 (P2002 -159029) 


(71) m® A 


000002185 




(22) miSB 


¥ffil4#5^ 31 B (2002.5.31) - 












m35c«a;i[K4t;a/ii6Ta7»3 s-^ 








(74)«31A 


100086298 










#s± mm Hiu 








(72) 












mmtSffl»IIB4tffl;il6TB7»3 5^ 


















(72)SWlf 












»BtfiPa)iiE^fcSi;ii6Te7»3 5^ 


y 
















{72)«W« 












]|l]RSaJIIK:ltBJf|6TS7»3 5# 


y 























(54) ims(o^m T^'o^nvyyw^. m.'m'^^^^^tmm^ 



(57) 

mm\ TFT*ffiV>TjteJtS«±{cr^ni//<:y:7r 

[^^^^] y-:^:7:^-nTcDNMOS h^^i^^^i^'Q 
n 1 lOy— ht-> «^J^tf 20t?:)dr-^/<i/'i5'Cn 1, C 
n24:«^SSL. s/^S n 1 n 5<D»il/^^ii 

[mm] @ I 




uuini 

ice 



Ncont-Ki)lnl | 
PSIG 



(2) 



JP 2004-4241 A 2004. 1. 8 



[ Si^^ 2 ] 
3 ] 

frIEy — 5^7d-nr#®H:. NMOS h7>i>:!^fi!)^h^£imi(Oy — :^y:i-^T^Sci: 
PMOS h7Vi?y^^'*»P>/i5^2<C»y — ;!^7;i-ciT^g:i:^*L, HtlsaBl<^y — 
;j-nr^®it(Isa^2(Oy-;:^7;i-nr^Si:;iSgfrfEtii:^«?tS:7'y^^r--i?-r5ryf^ 

- o ® c T r -r >^ t*t ^ t 5 

ri:«r#»i-r'5!S*«lfa«<0T:»-ci^/<s'7Tl5IK. 

tfrsey-:^7;fnT^®j*. mmis -^lo&mcfs- mmiXitSi/ ^^m'M'^mi^ ^£ ^ n i <o 

MOS h7>-:^>^^'i:, y — >^7d-crT<OMOS h7>S^^^i5'l-*tUriE?'U-^K«c$<Xfc 
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[ 0 0 0 1 1 

Bgh7>v7^^(Thin Film Trans is tor ;TFT)-C?f^fi)c$ttt^ 
[ 0 0 0 2 ] 

fSfa^^^S-^EL (e 1 e c t r o 1 umi ne s c ence) «Jr:SS»-«S5n-6 
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titi& ^ y "f- S n b <r> Xfim) t CO m \^ ^ ^ ^< 9 C n \ ^^(^ t tl X ^ o NMO 
Sh^Vv^^^^Qnl^^Dy— hi::^W's/^Sn2CDffl:^$g (;^><:y^Sn360A;^ig) t 
ora{Cltdf--\'^>'v^^Cn 2;55gE«c$^^TV^5p wtie^5o(D:x>f s/f^S n 1--S n 5*5j: 
1/200^-^ ^^i/^Cnl. C u 2, ^ V y^ y Hr T (NMOSh^VS^^^^^Qnl) 
co:f7-fe:>;/h:gltii?r2lHl{ci:oT5^#JUTtTVN. ^0«imLfc:r:7-fes/b?:«fit-=^ir>'-fe 
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NMOS h^^v^x^^Qn l<Dy — >^<hlE]Kta;^^S^OUTn 1 i:Ora{cmx.<:y^Sn 
Sn70-Slg;d5^jK$tlTV>5o >^>ry^Sn70faJgf;i«:. |li:^^^0>^yf--Y-i^m 
[0014] 

±lE«fi)c(^|giSffi?i^te(-^^^>NM^<:y:7ri5'^:^cDr^n^/<:y:7rlE]S§o 
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:2ir-r^^^>i5'Cnl. Cn2JC^x.e>tt^o 
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^e>i^5^c^!^). NMOS h7:^v^^^Qn loy— hmffil^^^^^-^^^^Cn l{cg;i^*X 
fc«BE{C^£:i:"CS{t-r«>o "^^s t>5— o<0^-^r^'^e/^Cn2l:3:<S^i:LTNMOSh7 

:xi;>^^^Qni(7?y-b-y->^ra{d«ii«$tiyb4^-cfo»?. r<DB#,'g-cc75</-h-y- 
y^SEE (VosB) ;55-o^^^<v':$^Cn2{csa$ix5o ::a:><i:^<7)y — 

<t^Vin + (VosA-VosB) i:/jr5o 
[0017] 

»:{C.^raC(C^3V^T^-r:y^Sn3. Sn4;55^^iii^figi:/c^'9.:^>f:y^Sn2;55» 

- CO -^^ ^< ^ C n 2 {c S X ix/t Sli tCfS i: T h affi*5^<t-r w<^i:#<0 

h-y-:;^®;ffi«rVosCi:-t-S^. y-;^®EErt:*3*3.t^Vin + (VosB-V 

o s C ) ^ /jr 5 o 

[0018] 
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{zmSc^ tl. y — >^m£EVin + (VosB-VosC) T^^^^^zmti^tl^o w 
[00191 

X^m^tiX\^^^.^.X^^o :ty±y hmiEEVo s C {-X ^ bmi£Vo 

sB<i:l^^i-i£<^.^'9> a«*3f7-fe:s/bS£E (VosB-VosC) ;55+5J(c/J>$</ji5 

I 0 0 2 0 1 

^^{z, :/'-:!^y^uTt^UMOS h y :y :^ ^ ^ h A^: ^ m y^J^ (O m iiZ NMO 
s h7>'i^;5^^coy-h-y-:^mffivg s ^(oxmt^^^y^ y v t^^^ir ^ o %tz. v 

— y^y:tur<Dyty±y V^mi:l^rT^^y'^^y h^^f-^vir/KT^tJ-g-tci^. :^-:7ir:y h 
l^th^tmmthtJ^^tcONMOS h y > iy :^ ^ (Omf^J^.ti^^fJi ^ s ZtlJCf+oTKU-f^ 

[ 0 0 2 1 1 

rttic^ruT. m I mmi^m\z^.^ Nm^< y y r ^ y (or -r r2 ^ y< y y r ^^\z^\f^x 

il, y-;^:7;^^rcO:^:7ir:y^:^ffi^2lE]^CJ:oT^>S^JLT^T9«^^£^e^<^"C^S 
m^^y ± y hmEE?r + ^^^/J^S<-C#. ?g*l^<^:^-:7ir:y ^^•^>'^r/^^^T^^:li:;^|5'e# 
^tz^^ misbxi5.:ty±y h X m :h miiL\^ h ^ ^ CO fj: T -T ^ y< y y r ^ ^ ^ M^x 
ro3a*t:i. N MO S h y :^ ^ Q n I (DWii'^F .^.(om^^ ( C^'J ;t (1\ K u 

[ 0 0 2 2 1 

mm^j:^^^ y h ^ ^ 0 z t t^x ^ ^ z. t ^ii^Lfzmi'f^mt>^hmht)^x 

^ o 

[ 0 0 2 3 1 

Eiaii:, ^ ^ <D ^ I mn&r^ m i<z :b F m ^< y y r ^ ^ y (o r -r X2 ^ y< y y r ^ ^ <D m ^ 
mi:7r^-r\Ei&mx;h^o - <o F ^ ^< y y r ^ ^ ^ (D r -r ^ ^ ^< y y r n . PMosh 

[ 0 0 2 4 1 

Eaatc^sv^T. masvDDmasvssirtoPatcil, mSKSai p i t:/ — :^y:^^T<OPM 
OS h7:^v;^;^^Qp l i:355i|[5lJ{C«iBE$i^TV^-5o ^^Kt^m^ \ Np 1 <h PMOS h 
y :y i> ys ^ Q p \ (D^— Yk(om\z\'Xy^^y'^S p i7Ji5^ii^$fLTi^^>o [h]2SA:^JS^I 
Np 1 tPMOS h7>'>^:^^Qp 1 (r> y — ys t (om^zvt . y^ ^ y s p 2i=3j:a^;5^-f' y 
S p 3 it ^ij (c g£ $ ix , S -< y ^ S p 4 *5 i: :^ -< y ^ S P 5 ;65 iE 5IJ (c IS $ 

n T 5 o 

[ 0 0 2 5 1 

FMOSYy:yiyy^^Qpl(D^-V (;^^:yf"SplOtii:^JS) ^;^^";/^Sp4(Offi 
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t)^ C!^ ^ y s p s n KtiieS) 4:<ora{cii*-r/<->!5'Cpia««lffi$*vcv^i. pmo 

U:20<0^^'^<v'^'Cpl. Cp2ri, y-^7;4-nT (PMOSh9>-:^:^^Q.Pl) 
1 0 0 2 6 ] 

PMOS h7Vi;;^4'Qp iroy-;^i:EiKtii*sg?-ouTp i tnw^icn^^ y^s.p 
S p 7 <^-iS*s«JKSnTV>5, s/^ S p 7 cDffilJgJwii, ta;f3^WO:/ y -^^ir-i^m 
[ 0 0 2 7 1 

±^m^<r> f V y r 9 -< ^ <^7 '° ^ ■''^ y 7 m^{:m\^X . ^^.-Ts'^Sp i~Sp 

7*5<to^'^^Y^--->^cpi. cp2(*, -y y r 9 ^ ^ -r ^ iT/^ V y r 

@K(El?r#fi9) |C*5l-t-5:^-l'5'^Snl~Sn7*3j:t;5=^-fr^<->^'Cnl. Cn2{w 
^*t^*i,*r*£:L-CJ3t),lHll8t!if^«-oV>TttNS!^<-;/7T^''<':?*<^T^n^^^<s/7TlHlSS 

't'T'CDT'-fn if /< -y y r M^(r>m% t.'^< Pl^Wf^fflSi^^^'f 2>o 
[ 0 0 2 8 ] 

(16 1 ^mr^i&nmmm) 

^'^7■^or:>-o^/<s/7r@8Si:PS^■'y7r^1'7•or:^^^^y<s/7rlel8S^:^r»ffiL, 
[ 0 0 2 9 ] ^ 

i-Zifc^, Bl5tcJ3V>-c, [Hi2SA;^siS^iNii:[HliStli;^)iS^ouTit<^Wi::ii. lai 
tc^LfcNM/^-;'7r^'<7'or^n^^<5'7rlHlK (SAT. NSy-^7;j-D-7NSF 
tE-T) E13ti5^UfcP^/^-;/7r^''<:^<or:>-n^</<s/7rlHlK (£iT, P^y- 
7 :j- n 7 P S F t 8B-r) i: 36 S5 »E $ *v "C v^ 5 . lil K W iiS ^ O U T 1 ( ;^ 

^■;/f^Sn6. Sp6C0#m;^JS) til*> :^ ^ y ^ S 7 { 7. ^ -y ^ S n 7 , Sp7(C*i^ 

[ 0 0 3 0 ] 

ifctc, ^ts.m^(Di^.m^\^m^7-^u^^<yyrm&(Dm^tiiV^kc^\>-x. m e <o ^"f ^ 

^^^_MCl3V>-C,JWraOA*-e>JBfB]OD*-eilNl!y-^^7*aC7NSF«5r^'7--< 
PSy-^:7*oJ7PSF*s^r^'v''fyi:''£5o i^t. J«KEA~WWED 
-CI*. PS!y-^7;i-n!7PSFasr^'7^-f:^t't9, NMy-^7;fnl7NSFa5^r 

r^°y-!^7d-Dr7NSF. PSF^DT^'T^^^, ^r^T^-fZ/liSiiiW^^Ncont 

/PC on t-e«-y-^7d-n!7<o«sfti!gi n 1. I p iSrftiJi9-r2.::t<-J:f^^**»' 

5 ©JWft^N cont/PcontttT-'J f-^r-i^SfitC S «J ffi tt C TT 111 :^ * ix . 
^y^^_i;^^CS-6i "L" U-</KOi:^ "H- U'</ui:/ioTNSiy-;^7;^-n>7N 
S¥ ikr P ^ ^\'^\.. 7-y ^-^-i^mfiCC S "H" W-i/KDi:# " L " u i: o 
TPSJy — ^7*nr7PSF4rT^'r--f:^IC'tSo 
[ 0 0 3 2 ] 

^f4:&<)^ilHlK!i]f^llKATcoii^), 5ti*. JWraOA-CIl, r X2 y -y y 7 it^ 7 
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3, Sn5*5it5Sn7;65»ii (ffl) t fi: ^ s Sn2. Sn4*3j:U=Sn6;&S|^a»iS 

[ 0 0 3 3 1 

-y-;^mBE (VosnA) ii^^-V^^C^^'Cnl. Cn2(cS;t^tt^o 

1 0 0 3 4 ] 10 

^KOBtd^^vN-c. r ^ X2 y y< >y y r nm s {ctj^-t X o ^j^mmvtm ^j: ^ . -r 

f^i:>h . N^y — ;^7;*-n!7NSF0iJc?D;j^><s/^Snl. Sn5;&5|^^ii^/j^!9s :^ ^ 
^ S n A mm^m t o Z<D t . :^m<0^ ^ ^ C n \ (D^:fo <Dmm\:iXti{t^ 

V i nt^^^hix^tz,^. NMOS Y y -J; ^ ^ Q n X <0 ^ — VM^^t ^ ^ ^< ^ C n 1 
\zm7LhfltLm.m\Z(C^]lX^itir^^ *rc. t>9-odeir>'<C^i5'Cn2lHS«StLTNM 
OS Y y i> :^ ^ Q n X (O ^ - Y - v — y^ m ^ % X h ^ . z (om .^.X (D ^ - 
h-y-^mEE (VosB) Z (O ^ ^ ^< ^ C n 2 KW^^ ^ o Z(Dt^(0)/-y^m 
JEIl*5i3j:^Vin+(VosA-VosB)<i:/^^>o 

[ 0 0 3 5 ] 

JSfe V^ -C . ^ K O C (c ^5 V^ T . r n ^< :y :7 r [h] SfS l-i El 9 ^ f J: 9 S )St ftl 5 o 20 
t*<^t>'^. NMy-;^:7;*-D!7NSF<ay(7D;^-<5/^Sn3, Sn4 75^^iS[iit^fig<i:>i'9. 
;^>rs/^Sn2;55^ilt^fi6i:<^^c *fiiJ<0^i'^<'>^Cn20ffe:^(Om«i?C 
\t^V i n75SA;^$:M> rtTJ^^f-^^/^v-iJ^Cn 2{C^;tbttfcmJE{Cit::L:ry - Y^^t^^ 

n + (VosB-VosC) t ^J: ^ a 
[ 0 0 3 6 ] 

St^t-s ^moDfc^sv^T. r^n>//<-/:7r[Hl§§llE]l0{C73^-rj:e)^^S^Ji5ct^^g{c/^5 
o -r^i^'b. NMy-:^:7;t-n!7NSFftiJ<^):J^-r5/f^Sn6;ei^2Siit^fig<i:^.^t)v ;^-ry5^ 

s 7 t>^t^mmitkmt^j:^o zn^c x ^ . m tf ^ u o s y y > :^ ^ q n x <o y - y^ 

y :^ u 9 mt) (y — (C®»E$tt. y->^SJEEVi nH- (Vo sB-Vo sC) ^^^^ 30 

{c tii :^ $ n 5 o 
[ 0 0 3 7 ] 

wwT. mti^(ONMOSYy>i^:^^QnX<Dmi¥^. tWc^6^\^:ty±^yY^m^tltz 

t ^ (D N M O S Y y > :^ ^ Q n I (D Wi if .^s n ^ Itf X iS: (O X . Vo s B-Vo sCl^fil 

i?) X $ < 19 > y Yit7!i^m^^ tl^o 
[ 0 0 3 8 1 

»3raEA, EB, EC. ED^c^5v^T^l. ti!^t)n^\zn "h" i^^ji^<D c s miiLt-y V ^ 

Y — v^$tt. PSy — >^:7:^n!7PSF755NSy — ^:7;tnr7NSF^±:<fp]e^?'.^K)f^?: 
tfoTft-^«rtl3;^-r^o w^D^ffiEA-'ED^c^^t:t5^H]KKf1Flcol.^TI^S^S•r50•C■?: 

oKegsr^g'K-r^o El x^mx4t^MmEA'^ED<D^mifn^Mx»^^o 40 

[ 0 0 3 9 ] 

i^±oi:5{c, >^y^-^-v^[Ei*§ c^^-f'^'^s?) <t:m:^i®iEcoSttt-;£^i:Tffl:SfcSJJi»- 

®^iSc$'Ji^P$n'5NMy — >^:7;*-n !7NS F^XXJf^PMy — ^y^tTn V p S F«r#l^'&*:>-^ 
}V / " L " u ^ /u ) >^ y ^ Y - "i^ -r ^ r i: ;&5 pj /jr 5 , 

[ 0 0 4 0 ] 

fa^. NMy — :^:7;fnr7NSF(0®gEj[Slnl:fcJ:tJ^PS!y — :^7;fnr7PSF<73||SE 

^►1 Y y y ^ "^(n (D ^ m^'' ^ Z h t"^ X ^ ^ . fz . Hi 5*5j:D^I2l 6lc^-r«t9 

/jr3 h7>^i^:^j5^^cDtcoSr^v^ixlf. mSEtfbo#75WJ^$<>i«9. J:>);*"7'fe'>'hli;l£ 50 
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iai5tc^i-[plK«. }Si m y — :^ Z7 :t u S F m (om^Mv ;h ^ o [al5^c^v^T, n 

D D t MM^^ S S t com P M O S h V > :^ ^ Q p 1 1^3J:l/NMOS h y > 
^ Q n 1 l;5«iE5«Jc:«»j5$nTV>^>o PMOS h y > iy ^ Q p l ito^ — hfcjl "L" 
U^>ru<o©Jiai{t#Nc on t;45-^;iibix5o NMOS h "7 > :^ ^ Q n 1 Ifl-^^— b - K 

MOS h^^-t^i^^Qn l{::»LTii[JiJfcS«S£$n. •?:<oy->^;&smaSVSSt::g^»£$ix 
r v^ 5 o 
I 0 0 4 2 1 

laieic^-riEiKti. p m y — :^ 'y :t u rp p s f mcommm-t^ h iai6{c*jv>r. « 

j[gVDD^«2gVSS<i:C30ra{CPMOS h7>'v^:^i^Qp 1 2i3j:D^NMOS h^^-v^x^ 
^Qn 1 3 755[i:?iJ{cSgE$ix-CV^'5« NMOS h^>v^;5^^Qn 1 30y-~ h(C|^ "H" 
lx-</KO$aj^fg-^Pc on t;&S#X.e>iX5o PMOS h 7 > :^ ^ Q p 1 2{^y— h-K 
u-fvra^Jffii&^ix. y-hm±t^&iSc:^titiPMOShy>'i;^y^^Qpl3t^\::^\y 
>h^y — ^^^M^LX^^^o PMOShy>iy:^i^Qpi3n, y — :^y±ur(OP 
MOS h y > iy :^ ^ Q p l{c*fLril[?ncgjBE$ix, ^oy-;^755maiVDD(cj^jB£$ix 

T V^ 5 o 
[ 0 0 4 3 ] 

±m.m i^tzm I niES&Mm^ X ^ (D jt m ^ T -i- u ^ y< y r \E}m \^^x n y 

> :t y ± h ^ m (o 2 ]si m h tii h (o X i-ii f£ < . 3iHHjJL±-efoo"ctfi:<x 

lB]«;6^'ii;^^S. ^ ^ ^ ^J^ ^ y ± h ^ ^ > i m ^-t. ^ Z t i!>^^ X ^ ^> o «T(c. 

^eltl3S^3^H]^f5*J^or:^^^/<:y:7rlHISSicov^-C. ^2||ffi?i^fi6<J:L-CSi 

[ 0 0 4 4 J 

El 7 II. >^^m<Dm 2 mMmmi^m ^ i< m>'< y y r ^ -( y (DT -r u y< y y r (Dm 

J*0»JSr^-t-lHlKEI"C*>6o r<ONM^^s/:7T^'f>^iOT-^n^y<s/:7rIslK(;3:^ NMOS 

3£m{apsIGJ:l9t^Sv^<l:#^c:fflv^tn5o 
[ 0 0 4 5 1 

Eli7{cioV^-c.fl;asvDD«i!gvss<i:(7DH{::iL y — :^yzi'UT<Di<iMOShy>i^ 

^ Q n 2 1 t mm^M I n 2 1 t \K ^^l 1^ ^ tl X ^ o Ih!KA;^«^I Nn 2 1 ^N 

MOS hy>i^y^^Qn2 l(OV— ht<DmiiCn. y S n 2 l;6^^jK$tlTV^-5o 

(Hi K A :^ iS ^ I Nn 2 lirNMOS h7>^^>^^Qn2 Itoy — x^irCOKfci^i, y^ y ^ 
Sn2 2^^t>*;^-^';/^Sn 23;65i|[?IJ(CgJ^$tt, 5/ ^Sn24^5 J: t>*;^-r 

5/^Sn 2 5;6^a[?lJtC^SiBE$tl. >^>r:y^Sn 2 6*5j:t;^;^^ 5/f=-Sn 2 7;65ig[JlJ 

[ 0 0 4 6 ] 

NMOSh^>v^:^i$^Qn2 1(7:>y-h (;?^-r:y^Sn21CDa3;^$S8) <i:;^'<:X^Sn2 
6(^m;^i^ (:^-<^/^Sn2 7COA;^^iS) ^OPatCi^^E^^/N-v^^Cn 2 l;!)5^jBc$n-CV^ 
5o NMOSb^>i^;'^^Qn2 1(?5-5^— hi:>^>f2/^Sn240Da:^^a6 (;:^-r5/^Sn 
2 50A;^Jg) ^orajC|"i:^rY'^'^*v'i5'Cn 2 2 75^®iSc$;h.T^^^o NMOSh7>v^:^i5^ 
Qn2\<OV-Yky^y^Sn22(D^f}^ ly^^y^Sn2 3(DP<tim) t <D m 
^ ^ ^ C n 2 3^^m^^tlX\^^^o 
[ 0 0 4 7 ] 

Ztlhl^tDy^^y'^Sn 2 l-^Sn 2 7ioctU^3oCO^^/<i^^Cn 2 I'-Cn 2 3 II 
. y":J^:7:^ur (NMOSh7>C^:?^^Qn2 1) (73:^7-ir5/h^tii4r3[Hltci:o-Ci^ 
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ffifig U T 5 o 
[ 0 0 4 8 ] 

NMOS Y "7 > ^ Q n 2 l(Oy->^i:IslKtB:/3fflS^OUTn 2 1 t <0 m It :^ ^ 
Sn28;!i5gSE$tlTV^5o [El^ttS;^)^^OUTn21 (;^-Y:y^Sn280tii;^iS) tC 
li;?^>f:>'^Sn29<7>-$a:diSSE$ttXV>5c :5^^5/^Sn29(0«lig{c:|^, **L" 
/w<D@5£m<firp S I G;&5^x.e>ix5o 
[ 0 0 4 9 ] 

gcv^•c. ±?s.mgi(om 2 mmmWt\^^> ^ r ^ u ^ y< y r (Dm^mi'f^c-Di^^x . mi 

[ 0 0 5 0 ] 

5fe -f V ^ A tc v^ T > la 1 9 ^ -r J: 5 > ^t' 5/ ^ S n 2 9 » iH* ^ ^ >i <9 x U 

Sn23. Sn25jo<i:t/Sn27^5^ilt^fii<i:>it?. NMOSh7>'v^^^?Qn2 1CD 
y-htCft-^V i n;65A:^Sn. NMOS h^>'i^:^^Qn2 loy-h-y — :^Pfl(C3 
o(7D:^r-V>"^*^>^Cn2 1. Cn22, Cn23;65g^gc$tt^o rixtcizt). ^ <0 t ^ (O U 
MOSH^Vv;^i5^Qn2 1c75y — h-y— :5^mEE (VosA) 75S^Y^<i^^Cn2 1, 
Cn2 2, Cn23{Cgx.btlSo 
[ 0 0 5 1 ] 

»;(-x «PaB«c^3V^TIi. ia20{:::^i-J:5tc, ;^>rs/f-Sn2i, Sn27|i^2»ili: 
/c^^> :^><y^Sn2 6;6^^iH;^ftl^?:^^o -S&m](D^^y<i^^Cn2 1(D 

M*comS{-A;^ft"i-V i n:65^x?>tt5fcfe. NMOS h y > :^ ^ Q n 2 1 CO >!f - h 
SffiJ^=^r^/<v^^Cn2i(::Sx.55tt^mffi»-it:^i:T^^t:f^o ^(D2^(0^^^< 

C n 2 2 , Cn23(i<S^<l:LTNMOS h^>'':/:^:$'Qn2 ICO^— h-y — 

lcSii^^tifc^^-e$>«9. :ic7)0$.#. Tco>/-f-y-;^®iE (vosB) ^^rixb^^e-^/-? 

v^^Cn22. Cn23lcSSStt'5o r.(7)<i:#C0NMOSh7>t^:^i5^Qn2 1C0y — 
:5^mEEJl*3:feJ;^Vin + (VosA-VosB) t*6o 
[ 0 0 5 2 ] 

S8raCtC*5V^TI^. l22 1tC:^-rj:9{w. x^>l''>'^Sn2 5, Sn2 6;6^^#ffl*^ 
ffiirnc?). >^-fs/^Sn24 255«^i^^fig<i!/J^6o SfA.cFi(D:af'^^N-:>'^Cn2 
2«D<fe:*-<^m^t-ft-i-V i n;d5A;b^n.. - (0^-^/>"v^i5'Cn 2 2 [C W ^ h tL 

MX ^ - V m^t^^it-r ^ o z.(o t % (D ^ - V - y - y^m^^^ o s o t-r ^ t . y-:?^ 

m/£it*5ib*J:^V i n + (Vo s B-Vo sC) t ^ . 
[ 0 0 5 3 ] 

25c {C, ^KDtC^SV^-Cll. m 2 2 {Ctt-'T ^ 0 . ^^:yf-Sn23, Sn24^^^2»ilt^ 

y^>r5^^Sn2 2 75i»iH^fiit>i^p rixtcj:*?. -S;&ftiJO:3f--^^<v'i^Cn 

j^; u T -y- V m-ttd^ 5 o h-y-;^mJE*rvosDt-r«>^. y — 

;^SEEIi^3*5j:^:V i n + (Vo s C-Vo sD) t ^ o 
[ 0 0 5 4 ] 

aS(c.»!raE(c*5VM:ti> Iil23jc^-r<t5t-. ;?^^ix^Sn28;65 2Sii<^^^<ff9. 
>^-Ys/^Sn2 9;!!)^^i»ji<^fili:^<f^o rtL(cJ:'9. ffi:^Ai^*5NMOSb7:/v^^i^Q 
n2i<0)/-y^y^uymti (y-:^) i-SJSc^iXx y->^mffivin + (VosC-v 
osD) ;&5^Wtcffi;^$tv5o r<7D^raE^cio^t^^BIf^(col^r^iSBraD<75^6«)35*e^:t- 

[ 0 0 5 5 ] 

t3taI@(cSltiJ-r5:^-7-feiy h«EEVo s C (O :>3 ^ t ^ il^ (O m V$ (O ]Si < X ^ 
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tl^^t-3fi< m^:ty±^yhmj£ (vosc-vosD) 25^ + 5>^c/J^$</^5« -r 

[ 0 0 5 6 ] 

rcoi: m 2 m MM 1,^ 1^^ ^ N m ^< iy y r ^ ^ zf (D T i- u ^ y< y r \B\ ^ \c X ti . 

y-::^y:i'ur(o:ty±y h^mi:3\B\{ZM.r:>x^Wli.xnvzt\cx ^ . & 7^- y ± ^y 

I 0 0 5 7 J 

132 4 ti. ^^m<om 2 mMMWiic^ :5 F y y T ^ y<or ^ u y y< 'y y r <Dm 
[ 0 0 5 8 ] 

I2124(C^3V>T. jESMVDDASa^VSSirOrat-l^s SSfLMl p2 1 t y — y^ y :t ^ 
T <D F MO S h y > y^ ^ Q v> 2 1 t [K ic m m ^ tl X ^ o ^ ^ A ^ I Np 2 1 
irPMOS b7>i^:J^^Qp 2 i<o^ — ht<r>m^zYi, y^^ y^ s ^ 2 iJ^^SiBcStuTV^ 
'^^Xti^=t \ V 2 \ b F yio s V y i> y ^ Qi x> 2 \ (o y — y k <D'^\z\^ ^ y 

-y^S p 2 2 ^6 XXJ^y^ y ^ S p 2 3;55ti:?iJ{CgSE$n. $ <bfc;^-f ry^S p 2 4 X XJ^ 
y-f y "f- S p 2 5;&5iE?(I(CSlSc*tt. S?3ici;^>fs/^S p 26^XV^y^y^Sp 2 6:^5 

[ 0 0 5 9 1 

FUOShy>i^y^Qp2 1<D^— h {y-{y'f'Sp2 1<Dmt}ii&) ty^y 'rSp2 

6<Dmtim(y-<y'f'Sp27(D7<t}t^) t<om\z\'t^-r^<iy^cpit^mwz^tix\r^^ 

o FUOShy>i^y^Qp21<D^— hty-<y'^Sp24<Dmt}ii^(y^y'f-Sp2 
5COAtim) t<7:>mii:ii^^^^<i^^Cp 2 2 7!i^mfSi^tlX\^^^o PMOSh^>'v^:?^i5'Q 
p21(D^— hty^y'^Sp22<0\ti:h^iy-(y'f'Sp23(D7<t}tl&) irt^radl^^^ 
^ y<iy C p 2 1 t^mtSt $ tt T V> ^> o 

:::ttb7oO;5^><:/f^Sp 2 l-^S p 2 7^o.i:Uf3oO^-^/<v'^Cp 2 1— Cp 2 3 1^ 
. y — ;^7;^nT {PMOSh7:^v^:J^^Qp2l) 0;r:7ir';/h:Bltli5r3lH]{ci:oT^^ 

«^ L T 5 o 
[ 0 0 6 0 ] 

PMOS h9>'^:^;5^^Qp 2 icoy— ;^<i:lH]S§t±i;^iffi^OUTp 2 l <tcr)P^{C|i>^-f y ^ 
Sp2 8;d5gjS$tLTV>5o 0Ktll:^5S^OUTp2 1 (>^>fs/^Sp2 8<^tii^$g) J:: 
ny-fy^Sp2 9(D-t^t>^^i^^tx.X\f^^o y y ^ S p 2 9 (Df&mi:in. "H" l^-< 

/WaD@5£®{jtPS I G t^-^ htl^ o 
[ 0 0 6 1 ] 

±ffi«fiE<?5PS?/<:y:7r^$'-l'>^<^r':^n://<«;/:7rlHlK(c^5i>r. y ^ S p 2 l - S 

p29^-^t/^-\'^<v/^Cp2 1. Cp22. Cp23{1.5fea2£Ur::NSi^'^5/:7r^'<7' 
(Or:^n^/<:y7rlH]K (iai7^#Ra) {Z:!^\-f^y^y^Sn2l--Sn2 9iiXXJ^^ 
^>'<v^^Cn2 1. Cn2 2, Cn2 3(::*ix-eix«-JC£;LT^i9.EKlftf^«-oV>TI:iN 

^ ^ - h tc jo V^ -C. A ;^ ft V i nt^ " L " U yu fc, y ^ ^ - m {it P S I G " 
H" u-</Kw/jj2)o r<^PS>'<s':7r^-<:/<^r-fn^/<s/7rlHlKto^'&{ct. nS^< 

[ 0 0 6 2 ] 

(m2^ffij|^^(;ojc£:^CT) 
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BI2 5«:. m2||ffiJf^te<7?^Sfflfi«»-0F>5r'^n^/<ty:7r®Ka>«figeil*^risIKI2Tfc 

:y y T 9 ^ -f (DT X2 if ^< y 7 t ^ ^< y y T ^ ^ <0 T u if y y 7 t ^ 
[ 0 0 6 3 ] 

-r^it)^, El2 5tcib*v^T. [s]KA;^ffi-^lN2ii:lElKtli;tiig^OUT2i<horat-ll 
. Ell 1 \Z7r^ \^itl^m^< y r ^ ^ <OT if ^< y y 7 (Nl!y-:^7;j-nr7NS 
F) ^> ^ 2 A \z 7f^ \^ p m y y r -< ^ <o r ^ if ^< y y 7 (pmy — y^y^trn 

!7PSF) ^^5 36?lJ(C^jK$ttTV>5o t.tz. [ElKtti:^Ja8^0UT2 1 (>^^5/^Sn2 
8, Sp28CO#m;^5S) y^ ^ y ^ S 2 9 (:^-<y^Sn29, Sp29fC^§S) 

CO-Sd5g^8c^?tlTV>«>« ;^^5/^S2 9<75fdl^lC{l. mt}nn(OZfV^'Y — i^miiLti. 
T 55 Sfc ttfi: C S ;&5 # X. b tl 5 o 
[ 0 0 6 4 1 

y^^_c?|p]K (>^>fs/^s29) tmtim^(om^\:iZ-}:^x'^mmm^^ifoimm^in^ 

^ tg >t ^ o 

1 0 0 6 5 ] 

JW±!ftP^Ufcmi, ^2|IJ£?f^S|{::<?^^r-^ni//<:y7rlsI2Sll> ^ <D m ^ ^ m m ^ 
tl^ h <DXi'±^J:\^^^^ . g^];t^^|g»I[s]K-tt:M«73^ge{-*5V^-C. ^ ^ SIS * K » i" ^ 1^ ^ 

7 jBim^a^ t i.xm\^^ztx^m^^h<Dt^j:^o 

[ 0 0 6 6 ] 

Ei2 6(^. ^^m^:^^ ^mmm^- WM0:yf^i^w . m ^\tm^s^yj^mWi<om^&i^^'ry' 
u y i7 wixh^o Ei2 6{c*5VNT. mmmmm^. m^\'£:^ y i m'm^^ 

h V i^ y^^ii^mm^ tiX ^j: ^^TT^U (mmU) l 2;6^?&^$tiTV>-6p :^7;^S4Rl 1 
[ 0 0 6 7 ] 

^7fkui2{cioi^^mm(^m&(o-m^m2 7{Z7f^'ro h v i^ y^^^^i^m^tiitm^ 2 

0CO«--«r«:, Bi*b7>'v?:^^"CfcS. TFT (Thin Film Trans is to 
r \ Wl^ h y > :^ ^ ) 2 I t . Z(OrFT2l<Dh^l^^>'MM^^Wi^MMt}'^^^^^tltl 
?KSir/U2 2<i:> TFT2lOKU-r^-miSt--:fr^^S<S;65SiK^tifci^l^^fi23i:* 

[ 0 0 6 8 ] 

roiij^«ittc:fcVN-c. T F T 2 inif- hmmt^^- vm i^^m) 24«c«»EStt. 
y-;^«ffi;6«7^-i^j» (f&#J») 2 5{c«gESix-CVN5o f£fB^/^2 2i^»fS]m@;5>vc 

OMj^2 6{^*fL-C#®^*il(cS^jK$ixTVN:5„ ^LT. ?SfBir/W2 20Stf^m®t-l^ 
. vcOMi|!|2 6?r:frLT3^>'mffivcOM (vcoMmfi) 

^ n r v> -5o 

[ 0 0 6 9 ] 
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wif-^t-So ^ft. V coMm&(omi±^ I nmrn^tzn 1 F mm -r^Rm^"^ c OM 

[ 0 0 7 0 ] 

rr-Cx VCOMme^LTIl. C S mm t m Cm^'^<DS^^inE^^^' h tl ^ o titz 

#iitrK(c, ^f^§fi/j^if«c:eHLTTFT2i-CSiE(^T*«^i:5r<i:;&^?5. VCOM 

[ 0 0 7 1 ] 

|ft/Ei2 6(C^3V>T. «*gi51 2i:I^C;V7;^Stgl l±{-t^. ^^gRl 2 (O & 

{M(C7^-t$'to3g[HlKl3d5. «^S5l2<^±T<fflfC7k¥ (H) K7-Y^< (7K¥iEt6®K) 
14A, l4B7i^'.^^g512co:&fiiJ(c^ii:(V) K^><'''^(^ti:i&»lHlSS) I5;i^*-en 
**ttJSi220iliSlj|HlBi:L-C^«fcSnTV>^>o.::r-CI^. jS|j22^O|gilj[plK^LT-aiS:0*I^ 

v^T|■i«7^^aB12^0±Tv^"fi^;6*— *•(ci^a$^i^Tt^v^, rtt?>iSi22iOiESjlHlKl^. « 
TjkU I 2(Dm^hy>'iy:^^t^{C, {&^R;^^l;v'y=r:/fo^V^llCG (Con t i nuo 
u s Gr a i n ;ilgc*Lt#^S) ^^y='>'5rfflV^T^t£i$i^5o 
[ 0 0 7 2 1 

±f^fl!^5cO^Sf0*^^®^c^^v^T. tfy:^mm,l Ifc^j-LT. {fimffiigJliI OV 
-3. avlgiH) OR (#) G (Si^) B (#) ^<^y\^^^K:h(r>m:7f^f'-^I>^ i a Ati 
y< y (PAD) Sjil6Sr:frUTS4S^a5;&^bA^*n. -r-^^teSInJSglStcisVNTSg 
mHJg*! (0yx.liOV-6. 5V) «ciu-<>ruv^:7h (w--^/^^lft) $ix5o i^-</Ui^:7f 
^n^S^T^-^Da t aW:. tK^K^-Y-'^I 4A. 1 4Bt::fl<J«S$iX^c 
[ 0 0 7 3 ] 

a5l4 2,M27:y^§|il4 3s V-</Vv':7i$^l4 4:}^i:D^DA (T^v^i5^>'U'-r^n:/) 
^^[e]2S (DAC) l4 5?r*-r5x':^^5^>'^K^-r^<«^<b/J^o-Cl/^^>« 7k5|z:K7>f>'<l 
4 B^CO^.^T'b^ 7k¥K7-f^<l 4A<i::^< [Rli:tS^<ir/J^oTV>5c 
[ 0 0 7 4 ] 

a t a^rl7K¥^ra-^flI^fci^:x>^y>'^/L7 2/^■r6o 
[ 0 0 7 5 ] 

1 4 3{c^$ix5p m2^:x^lfPl 4 3;d*ibl^> 1 7'r>'5><7:>xv>^>'W"r-i5';!>^-^f-ttS 
J^^tl-So (D m ^ tlti I V ^ > ^ (O ^ f — \^ . iy^;Ui^y^l4 4Xly-</^ 

r y y $ fix D A^^ISkJ^^ I 4 5 ^ ?i h tl. rw-er^n>/|g^<t-^{C^i^$tl^o D 

r6]®^|£n(C*fi^:LTiaia$ix/c7"-:5'iS2 5 - l'-2 5-n{zmt}^tl^. 
[ 0 0 7 6 ] 

TV^<5fe3SE^</^':^^:^fi£-r5o Z <r> ± ^ ^ ti fz :^ n . ^7nUi2(DmWL:^\^mm 

»m(C*f^SUTiBi^$ix^y-h)^24--l-24-micy--h/^';/7zS:ifiUTMl2fcm 
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1 0 0 7 7 ] 

o 

[ 0 0 7 8 ] 

±Um^(om^^7jk'i^m'Clt. ^Tjk^ I 2 t — <D ^< :^ (;if^:^Stgl 1) -bf:i> x-- 10 

^^SEKi 3. *¥K7-r^<i 4A. 1 4 B i6 xrjm^ V ^ -< ^< \ b f^i ^ (D mmo:>mwi 

IslK4r-ft:W{c»« r i: tc J: 9 , ^ IB 1!j 0 K - 1! « ^ x ^ /u « -C # . ^ 95 fc 
o S ^ I c . h ^ V ;^ ^ HI K «r iS: «t 5 iil^ H /.t v> ysi , i/' :^ ± ft: o /h S *; J: 

[ 0 0 7 9 ] 

> 5feiSLfc^l, m2||ifi?gSfe^v^«^^offi:ffl0ll(c^^5r•^^^/'?:y:7rlElK;55fflv^?> 
[ 0 0 8 0 ] 

[ ^ 1 ig ffl 0iJ ] 20 
122 8 1^. Si¥mJEiS«MDAS^[H]KO«fiSceiJ^^-r:/n:x:J^iaTfe5c rr-Ctl. « 
^T^-^^'Da tai:L-C> C»|X-«R (aS) G (3ft) B (W) #>!r6tr3/hO'r'i;?^/Ux- 
^bRO'-bRS, bGO'-bGS, hB0--hBbt^^^hin^h(Otir^<. 

[ 0 0 8 1 ] 

T64K!B5^<7?SS*SEEV0-'V6 3?r5!*f'5o rixbOSmmffiVO-veSt^. S 
mi:ffi-feU:^^3 2R, 32G. 32B{C^x.^n5o S*ffiEE-tU:^^i$'32R, 32G 
. 32B{^. *7j^a512(757^-^j^25-l--25--n{C*r/^:LTI9:Jt?>^XTid»?. 64 
PS185)'OSi|i®ffiVO'--V6 3(Otp;6»e>"ri^^/^'X — ^bRO'-'bRS. bGO'-bGS 
. bBO--bB5(C*fJcSUytS*®JESr2ltf^LTr-:hn^*^fS-g-i:LTtti:;b-r^o E2 30 
9{C.Si!gmE£-feU!^^^3 2R. 3 2G. 3 2BO«^(3D-0iJSr^i-o 
[ 0 0 8 2 ] 

SWSflE-feU^^32R. 32G. 32BCOttl;^^Ii].fin"^*^ffl5l2(^7='-iJ^«625-l 
'-25-ni:Ora{C|^, >'<:y'7r[H]2§33R, 33G, 33B755|9:t-t<bnTV^5p y y 
rlE3K3 3R. 3 3G. ZZBt^W(i^'fhf\^^^^\^^<0^^^'r^^^o'r^^t>'h.m^u^7f^ 

5~i-2 5- n(c#<«*SS/jr^<^5Sfi:e<?r;55fi<<c5o ^ <r>2^m^^ ^ h titi 
33R. 33G. 3 Z B 'S^>m t ^ (O -Q h ^ o 

[ 0 0 8 3 ] 40 

*®ffl^Jn^. (D ^< y y 7 Z Z K , 3 3G, 3 3B<bLT.5feidiL7tmi. m 2% 

mr^^h (Dj^.mm\z^^^T -r ^ y< y y 7 ^ m\i^ ^ . mt^n-^^ ^ ^< iy y r 

[ 0 0 8 4 ] 

Lfc;5SoT. mi. m2^ffl?^^f®fc5V^^i-^:Ol^:ffl0iJ^c<?. ^>r•:^o^/<:y:7r(p]^sSr^<5/ 
7rEIK3 3R, 3 3G. 3 3Bi:L-C3e'<TgaBLTt.«-^<5/77(HlKWO:;r:7-fe5/ 

33R, 33G. 33BSr^«g-e#^ri:-C>-7'— :^j^25-l'-25~n^0^fi^i^{C 50 
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® O H m 255 ^ 16 /J? 5 « 
[ 0 0 8 5 1 

^ft. VCOMSteffifi(l«r?T57k¥K7-<^<14A. 14B(C*5l/>-C. Si, fS 2 M'S^J^ 
[ 0 0 8 6 ] 

•r^i*?'^^ JSl 5 h ^ ^U^m 2 5 (O y V ^ ^ — ^:^m&iC S t L X . l2l27(r?CS^27{C^ 

;t5CSS^ (5feSE U )t J: 9 V C O M ffi^S fc: » L T 22 « S K -f ^ fe 5 ) 4: ffl 

*?> ^<75PtlSft-i-V'<>'^;&*<bx-;5'il&2 5- l--2 5- nO|Btt%M*6-rntfA< HEW 
1 0 0 8 7 ] 

C<7)iSffi{?ilcoi^-&-, ia5co;^-r!y^S7ioJ:t;^ia2 5co;^><'^^S2 7;6S:/!;^^--i?:^ 
^^y^tfJt^o -5:UT> Ml. S2ll^S?KffiOj^:fflfl?*J(::<S^r■:^^^y'<:y:7TIHIKtcjoV^ 

iiPlt-^Ncont, Pcont^Sctt;^:?*^^-^ — >^^-t'5/^*rON/OFF|g»I-r57'y 

[ 0 0 8 8 1 

[ m 2 ig 

S*®JEali5l^MDAiE^lH]K"CIL it$(cS*lH512C07K¥*"fS]iij^^7&5#</^^<J:. ^tt 
«C/j:CTSi¥mBE-fel^^^3 2R, 3 2G, 3 2 B (D ^ ii^ m \. . ^ tl W o X M V 
VO-V6 3^^a^i-^SB^OS$;55 5<7i5r^;^)^?>> ia3 0fC7r:-rj:9{c, HKtg:^ 
^±Jf5fci6fcSi:imi£^*lHlK3 I <o^^m{^^< y y r 3 5 t^s9:^i hti^ o :i Z X n 

<o^ ^ {cni. X y< y r ^ & 3 5;55i9:t+e>tt^w^(::*5o 
[ 0 0 8 9 1 

3R, 3 3G, 3 3B755SmmiIirU>:^^3 2R, 3 2G. 3 2B-C3MtRigO£mmffiV 
0--V6 3^r&oTV^rcC0^c^L. ^ig^giJ-ei^^ /<-/77lH]K3 5;65S*mHirU^^ 
3 2R, 3 2G, 3 2 B X m <r> m m m EE V 0 V 6 3 i: Wl 0 :i t 1,^ ^ . 
[ 0 0 9 0 1 

[ 0 0 9 1 1 

:l(0 X 0 i^. Sm®E£«^lHi8S3 1fflCD^<:x7rlHlK3 5i:UT. Si, S2*iS?l^tefe 
r^^n^isbXi&^y'ty h X lii ma (O l-i h ^ fj: it tb . S2pm/£V O'-v 6 3 

R0--bR5. bG0-bG5, bB0^bB5fCiE$6*C*ffi::L)tr-^D^*^ft#U^ 
[ 0 0 9 2 1 

im 3mmm] 
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03 111. j^>f5,^hdf^x>*->^'SDASlftEIK<O«fiK0'l?:^-r:?'ay^0'^fe«>. ^- 
-eil, ^^x-^'DalatLT, fiSlxliR (^) O (m) B (W) ^g-^efi/htOv^i? 
^^^.^_^bR0~bR5. bG0~bG5, bB0~bB5S5-¥;tibtl.5troi:-f5„ 
[ 0 0 9 3 ] 

H3 1tCl3V^-C,:^'<'s/'?'f^-V^'«->^'S!DA2g|0K4 1R. 4 1G. 4 18*5^77^135 

1 2 (or- ^ ^ 2 5 - i~2 5-n(c:*|-i£;LrS9:tte54xrvN5, 

DA^mEiK4iR. 4 1G. 4 1 B i-i. mmm.zm^mD A^»^m^<oiM-^ t mm(^m 
Lfcm 1 . ^2 *^6^^^^^c#^>r:^^ ^ 7 r 4r ffl v^ 5. 

[ 0 0 9 4 1 

ISIS 2 II. ||3i§ffl0i|IC'»'5:^f5''5^h*^r>'<->*'aDASlftlHlKrortia5«fiKroAft:^Sr 

A^3felHl8SS:2tfy hfllfiKtL. Z. <0 2 if h (O :^ -y h ^ ^ '> ^ m D A ^Wi^^ 
*rurE!l<o^lll:te?K^(-^SNS^^5'7r^''i':^<^T-?-n^^<.;/7rlElK^*fl^-&t> 

-e:fc«-e-S:ei|«-^«fT^LTV>5. 
[ 0 0 9 5 ] 

113 2lc:j3V^r, lgil<73lHlKi:Mlc£:;^-i*-C^5i:. Tfirtfyh (LSB) <D X t> - ^ V 
in0«!l«Cll, >^^-;/^Sn2-0, Sn3-0. Sn4-0. SnS-OSSJlO^^Jf-^r''' 
->^'Cnl-0. Cn2-0*'e>'tSmi«^'<s'^&*^^-''>^»3i5t9:t-te>tu. iiilf 
•yb (MSB) (DT^tly'-^Vinimi^i-i. ;^'fy^Sn2-l. Sn3-1. Sn4 
-1. Sn5-l^J:0=^-r^-'->^Cnl-l, Cn2-1 Sm2(Ox<L^-;/ ^&=«f 

^/N-->^'»«SaaitPjlxt-v^^>, ^S-^tp-BrtO^ftJcH^SiiV i n 1 (i n i t i 

al) izmiSi ^ tl tl :^ -f -y 'f- S n 1 - i > Sn2-i, Sn3-i, Sn4-i, Sn5 
- ii3j;tP^Y^-'->'^Cn 1- i , Cn 2 - i*^b/.f?>m3<73>^'1'-;/9^&*Y-'^*v'^«^*^ 
B^|■t?>i^TV^-5, /<3^7ra55^<7?NMOS h7>'v;;^^Qn 1 iS X XJ^MMM I n 1. -to? 
ta:^)^*?^:^-^ yf-S n 6. S n 7Jcol,^-CW:01<O»-§|-i:l^i:-C*>2., 
[ 0 0 9 6 ] 

±ia*gfi£<7P^<y:7rrtiS<^^'< s''^ hdr^/<v-^'MDA^^[HlSStc*Jv^T. «3co;^i' y 
^&^^^<->^'i¥<Odf^/<->^'Cn 1- i . On 2 - i <DSfiffi[i:l|l<^:=^'<S'^&*-^ 
y<i^^U<O^^y<->fCnl-0. Cn2-0roSgft^ttill^U<l2:^^i^s wlx?jtw*f 
UTl62(D;^'l'-;/^&=^r-V^-«v'^«f<^^-^^^->^Cn 1-1. Cn2-ic0^fifli[|ll/ 
2(Cia5t$*V-5,*rc.A;^x-^'VinO. Vinlli. 1 ("H" W'<yU)/0 (" 
L" U^yw) <D2ffl^— ^'TfcSfc*. ^<oXt)izX^X:^^iy'^>i^*int>iXi>, ^ <^ 
mSk. K^^- 9 V i nO, V i n l<o€-«{2«7DS5^(^JC£:^CTT-:hn^«J£*5tll;^$tl5 
/jj*5. ;;^^.;,<^|.Jf-^y?->^'MDASlftiH]KcOK){^{COV^-C«J§)^-Cfe-5)<0-e. CrT? 

[ 0 0 9 7 ] 

^lk^fiJI^^U-^5F>5NM^<s/7r^^'^roTT^^^^/<s/7r^5]SSrotJ■g■i:IBlC-CfeS. ^ 
<0^'-f5>^'9^^-b«rBI3 3IC^-r. ''iia, «.>^Ws'f"«rON/OFFiEi!l-rS;^-l's' 
'^-ft^, m«fiai«rON/OFFSEt()-f5»J^«lft-i-Nc o n t, P c o n t*3j:t>-:/y^^ 
-i^>^^5'^^ON/OFFiEi(J-r■57•y^^-^^^t^lioV^TIi. ^'f SV^^^g^lElK 

4 2-C5g±$i^^>. 
[ 0 0 9 8 ] 

rro^J-^-fe 5/ h :=f--v ^-fe/HSif^i^ i ^ . 7 -fe h ^Sr iS igc L . tU :^ « <4 <73 o # ?r '> 
<-r5::t*«-e#5, L/c:45o-C. ;7>^.;/'f-hdE-^/N-->^SDAS^lH]KtiML.-C»l^ 

1 affl0i|«3«-&i: l^«<^f^ffl^*?r^-r 5 r <!: r ix fc »B ^ El 3 2 co E] !S <S fiK 

t^h^ht^ft X 0 \^ . E|l(D=3e-^r/<->^'Cn2»cffi^-t-Sdf^r/<->'^'Cn2-0. Cn2 
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[ 0 0 9 9 ] 

^^^< y r ^ ^ (OT if y< y y r ^Ui:t^^'^t> ^^t it S «r 0*1 ^ if ^ > mi* 
[ 0 1 0 0 1 

m 3 4 \L fS3mmm(ommm{^i^^^^^MJ£m^mDA^iSk^^(^m^mi7r^'ry^y 
^ m-c^^o >^}t^mm\^&^^ smm^m^mu Am^\Bimn. mmm.^"^ \y ^ ^ t ^ 

0ilxtfRGB#'<r6tf:yhCDxv?^/^f^— ^bRO-'bRS. bGO'-bGS. bBO-- 
b B bt^^7Lhi\^^h(Ot^^o 
I 0 1 0 1 1 

S2p®ffi5&±lHlK5 1ll, 6e'.yh(Dxi^i5'yU'r — i$^bRO — bR5, bG0'-bG5, 
bB0-bB5{CMLT64PgI^5>-C«^^.^<. ^i^c^:t)fc*av^0^Jxl^9PgI^^>OSiSSl£ 
V0-V84r^^-r5o rcOStpSSVO-VStl. Si!pmmirU^^5 2R. 5 2G. 
52BJ::e^«&*ttSo SiPSlE-irU^^52R, 52G, 52Bf:3:. 6kf5/h<^7'':^^/^ 
7^— i^bR0'-bR5, bGO'-bGS. bBO^bBSO^"^. ^ ^ \^ ^ 3 \:f y Y ^ 
(^^_^bR3'-bR5, bG3-bG5, bB3-'bB5(C*fUX.S5^mEEV0-'V 

^(?DiSSL:/t2o<^aspmiESri^S^L-Cta:^i-5o 
[01021 

rOigtR$nfc2oi75£igl|ffilL ehfyhcOxv^i^v'^X — :^bR0-bR5, bGO-- 
bG5, bB0--bB5CO5t>.Tfi:3tr:/h55'COv^-i5^bR0-bR2. bGO-bG 
2. bB0-bB2^*{w, >^-Y5/^h=^-Y^^e^i?'SDA^Jft[ElK53R. 5 3G. 53 
B{CA;^$n5o ::^^:x^h^'V/<v'i?'MDA^IS[E]SS5 3R. 5 3G. ^ 3 B \^ ^ <D X 
ti^\^. 2o(7DSi?mffira{C^3V>rT<43K'5/h5^<^v='-:?'bR0'-bR2, bGO-'b 
G2, bB0'-bB2{vl*j'i^;U^V^'^/^S:l*'^3tr5/h(O7^— ^VinO. Vinl, V 
i n 2Sr^^t-^lBlK«fP^^*lto-CV>^»o 
[01031 

^LT^ :i(D^J55c;Stirc3l:r5'h^'7^— ^VinO. Vinl. Vin2{:i. :^^(0 ^ 

^^{C*]-L-C. S lH^ffiJf^^JC'PF. -5NM>'-^:x:7r i^'-i'T/c^r^n ^/<'y:7r[5]K«:ffi^'&*:> 
i^^ciJ'g'iDS*tElK^^L/cO;65gl3 2(D[HlK-efo'5o fcfciU. Igl3 2COlElKll. 2tr2/ 

hco7^-i5^vinO. vinitc*f^£;ufc'biO-cfc':)> 3 \f y Y '^{C^<r>m'k\^\^. ^ ^< 

[01041 

rc7:)j:9tc, \^ i^ ^ t :^ -< ^ V ^ ^ ^<^> ^ t (ommm'O A^^Ml^^^i^^^x 

t. ^Ox^'Y5'^h=3ej^./<i^^S[DA^lft[ElK5 3R, 5 3G. 53B(C*fL-C.mi. 
B2|I^S?l^^fc^^VMl■^:<?5^S«0llt-fi^^r:^^^/<J/:7rIHIKS:*a;^-&^ 

-e fe 5 o 

[01051 

TEL (electroluminescence ;mu>7bo/W'^4^i/-fe>':J^) ^^Sr 
[01061 

±a>LfciSffl«^JlC€F. 5?KS*7n^g(CftSSn^S^^Sl:i. m^miSffi^PDA (Pe 
rsonal Digital Assistants;iJ«»iS»aSS^)«cR«$tt^>^J^ 
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10 10 7 1 
[0108] 

^miz^i, p D Ati. m^\i. 6 nzM Lxmi^ 6 2 timms htitznf 

e$i^■CV^S„ r<^@iB^^g|56 4 tL.T.5teiz!!Ufc»l. M2. m3®fflfiSJIcm-5DA 
[0109] 

K-ft:S!Sr?gPSlc^m-C#. L*»'bBEf--fXro±S!<fc;, ii5»flfefi{l:t5j;o«i^iiiKjt75S|Kl 
[Olio] 

*3 , r ;i -C II , P D A fc 5S ffi L tj 5r 0ij (C o T Ift 0^ L fc *s . r (73 Jg ffl 0ij pg b ^> 
[0111] 

^>-fe/W4r=?T5ri;45-e#5fc*, ®«)Tl6;*-7-fe3/ h X m tl MiiHli ^ -o ^ <D f£ T -f- 

[ 11 ffi w ffi m tii ] 

[lai 1 :^%m(r>f^ 1 mmmmi\c%z>nm'^< :7 r 9 -< (OT o ^< -y 7 r m^<r>m^ 
mi:m-rmmmx h ^ , 

[E2l lgl*lfe?l?i|{c^5NS!^-'s'7r^i'7'WT-t-n^/<-;/7rlilK<^E(if^!»e^{r«t 
0!I 4r ^ -f- El K 0 -C 5. 

[1141 ^ 1 MI^T&^ic^ i, p m-'< -y 7 r if (DT i- u /< -y Z7 7 (OWli^SLm ^zm 

[n 5 1 m 1 Mmjf^m<Ditmmi:im -r o y y< y y 7 iHiK<DflifiK0ii<&^-r[EiKii-cfe5 

o 

[lai ll m 1 ^lf6?K^Ort;ffl0« (cfil 5 r n 2/ 7 r EeI K fc *5 J+ -5 P y - ^ :7 5^ D 
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[121 4i m \ umw^m^ <o m m ^ T X2 ^ y< y z7 r \^ ^ 9 y - y it ^ 
[El 5] N^y — :3^7::*-nrffi<75mat2i<75{EiKfi?»i5r^-riEiK(a-efe^o 

[El 61 P^y — ;^:7;^-nTfflcom»6Jig<OlHlK0flS:*i-lslKE]"Cfo5o 

[HI 71 :i?i^^<D^2mmr^1&\^^>^l^^^<^yyr^-<zf<OT^u^y<yyrmt&(om 

imi 81 m 2 ^l^m^< y y r ^ ^ zf (OT -r u if ^< y y r m^(r>mY^^m\^ 10 

[eai 91 m 2 mMw^m^<ommmkz^^r ^ u ^ ^< y y 7 ^ i^m^ - ^ ^ 

rcomv^nmm (^^oi) -cfc^o 

[122 01 ^ 2 mmr^w^(o(c>^mm\:i^>^T -r^u ^ ^< y y 7 m&\z.i6\'i ^ lAm.:^ - :^ y ^ ^ 
[02 11 ^2lllifi?f5^^D/^:;fflfi?^^c{g5r:^^yy<5/:7r[EIK^ci3^t5Nl!y-;^7;^-u 
[122 21 m2||^s?f^te^75i^;;ffl0iJ{c>^^>r•:^^://<:x>'TlHIKi-^bMt5N^y~;^ 

[02 3] m2^»?i^fi|C^/j;ffl^J{C#^>r-^n^/<:yr7rlElK(C:}bMl'5NMy-:^:7:^-n 20 

[!22 4] y^^m<Dm 2 nmr^^\:i^^ p y y r ^ ^ (DT -r X2 ^ ^< y y r M^(om 
fiic 011 Sr ^ -rim K 12 fe ^> o 

[122 51 % 2 mMv^m<ommmk:i^^T ^ X2 if ^< y y 7 ^^(Dm^m^Tf^'rmum'^ ^ 

[122 61 *5g?^(-#>5igftlHlK-f*:M?KfB*^^ao«^0iJS:^-r:^ayi!'l2-Cfe^o 

[E2 7 1 ^^a5(c^ott^iij^co«^(7:)-0il^77^t-[Hl^SI2Tfc^>o 

[12 2 8 1 ^SSI^t^miiifflWtc^S^. ^SiSmmStR^DA^lft[ElK<0«££eiJ^?3^r^^ 

El T ^ o 

[l229lSmm£E-fe:i^^^O«J5!c;fi^J€:^-rii]Kia-Cfo^>o 30 
[123 01 *5!Mcom2igffl0iJ(c^:5Sm®ffiilS^SDA^JftlHlKo«^fi?iJ«r^-t-7^n5/ 

^ 12 -C fe 5 o 

[123 11 :^^m<om :^-< y V ^ ^ ^ A^»,m^(omj&mi:m 

-r^n 2/^I2-efe5o 
[123 21 |g3igffl0!ltC^S^>;^-<:y^h^^^'^*i^i?'SiDA^|ftlHlSS<DF^Sl5«^K 

[123 31 S3®fllfi»jfc^'5:5^-<$/^h=^^^<i^^MDA^jft[ElKcol)if^lft0>«(c«f^^ 

[123 41 y^^m<oy^ 3mmm(o{cmm\^^^^^^^^^^^^i^ ^^^^^<^^^^\^^- 
[123 51 -5PDACO«fiStOMB&«:^-?-^ai2-Cfc^o 
[ ?? ^ CD Itt 1 

1 1 ••• 7 ;^ StS. 12--*7j^§^. 1 3 ••• X — ^5fLS[Bl K > 14A, 1 4 B * K 7 ^ 
. 1 5 - S a: K 7 >f . 2 0 I® * . 2 1 T F T ( ® * b 7 > ^ ) . 2 2 }R fa 

•fe , 2 3 •■• S fi . 1 4 1 > 7 h U V? ^ . 1 4 5 D A ^ jft iHl K 



JP 2004-4241 A 2004. 1. 8 



[IKI 1 ] 



(Nnl 
VinO- 



[ @ 2 ] 



Mcont-K4)lnl I 



Sn2 



OUTnl 



VSS 



P5IG 
Vin 

SnVSnS 
Sn4 
Sn2 
Sn3 
SnS 

Sn7 



..... 



-I V 



J-u 



[ Bl 3 ] 



INpt 
VinO- 



[Bl 4 1 



Sp4 ^5 



VDO 

Peon 



spe 



OUTpl 



PSIG 



PSI6 
Vin 

Spl/SpS 
Sp4 

Sp2 
Sp3 
Sp6 

Sp7 



[[^ 5 ] 




Csic 



PSF pay— x?<-o*7 




JP 2004-4241 A 2004. 1. 8 



[ SI 7 ] im 9 ] 




[ @ 1 1 ] [ SI 1 3 ] 




JP 2004-4241 A 2004, 1. 8 



[ SI 1 5 ] 



VDD 



lOUT r 

vss vss 



[ SI 1 7 1 



Sn21 
r-o^o- 



Sn22 Gnat :Cn22^ ' 



Sn24 
Sn26 



Hconr^lnZI 
VSS 



[ |g| I 6 ] 



VOO VO) 



tour 



vss 



[ IS 1 8 ] 



A BCD B 

i 

psie r \ "~1 ~] 



Vin 

Sn21/S27r 
Sn26 j_ 
Sn24 I 



-I- 



i 



"T- 



Sn22 _ 

Sn25 I" 

I 

Sn23 r 

Sn2S _ 

Sn29 r 

Ncont r 



=[ 



-!-K- 



[ ISI 1 9 1 

tNn21 
VlnCH 



Sn2l 



Sn22 Cn21 
Sn24 



X 



Sn26 



VDO 
Hfon21 

Cn22^ 



Sn2S 
-cro— 



Sn27 
— cro— 



Hconr*(i)ln21 
VSS 



0UTn21 
,Sn29 J 
PSIG 




CtiK 



[ [SI 2 1 ] 



IISn2l 



H ► ^ J— i COnJl 



Sn24 
-otJ— 
Sn26 



VSS 









»Sii29 


PSIG 



[ ISI 2 0 ] 

lNn21 
VinCH— 



Sn^ Cn21^ Cn22^ ^'j^© 



Sn24 
$n2e 



Sn25 
-o-o— 



Hconr»®ln2l 
VSS 



SSn29 J 
PStfi 



C«i( 



[ IS 2 2 ] 



Sn21 



INn21 
VinO— 



Sn22 Cn2i:i: <:n22-i- &i23YSn23 



$n2« 
Sn26 



U2P 

f f fL0n21 



Sn25 



Sn27 

-<ro- 



Heonr^®ln2l 
VSS 



PSIG 



0UTn21 
;n29 



(23) 



JP 2004-4241 A 2004. 1 . 8 



2 3 ] 




im 2 4 ] 



VinO- (H-c/o- 



Pconf*^5)lo21 

So27 
-<fo 




©28 0UTp2t 



CsiK 



[ |g| 2 5 ] 



IN21 
VinO— ^1 



12 Cn2l= ^ Cn22^ Cn23 



5n24 



Qn2l 



SnZ7 



Hcont-^® 



vss 

VDO 



Pcoot*®iD21 



Sa24 
So22 



Sq2 
L-c/0 



So2S 



* *-c<Coo21 



Sd2S 



CS 



vss 



psr psv— x-pro*? 



[ in 2 6 ] 



1 4 A TKVK^-f/* 



4 2 



3^1 4 3 



T 

1 3 



'n^c J-<-t4 5 



2 

2 4-1 



12 s^ss 



is: 



2 4- 



11 ^5AS4S 



V4B **FH9-f/< 



[027] 



2 0 mifk 



2 4 ^— KM 

-J 



-21 TFT <in«h7>-:>3^*) 



% 2 2-a 



2 3 S^SS 



^27 CSttl 



•26 VCOMW 



-2 5 T->tt 



(24) 



JP 2004-4241 A 2004. 1. 8 



[ SI 2 8 ] 



2 - 



s — 

2 - 

Sa- 



ri 





AS 




to g 













Hiiii Hitn I i 2 



mill MUM I I 



r ^TTTTT — mm — n 



si 




[ Bl 2 9 ] 



bS b4 t3 b2 b1 bO 



VS3 p 
















V62 p 
















V6,— p 








J 








V60 — r: 










V. J 


L 




V3 
















^ — n 


L 














VI r- 
















VO r- 















To Buffer 



[ @ 3 0 ] 



SI- 
S'-: 



tt)<> 



m ^ 

4 V 




[ H 3 1 ] 



it (si IS 



§5 



2- 



umE 



rnr 



^ lU V 



j.mn i I" 



tlilll ^lliil I I 



(25) 



JP 2004-4241 A 2004. 1. 8 



[ g| 3 2 ] 



VorosVinl- 
UnUi«l) 



VinO- 
a.SS) 



Cn1-i Ch2-i 



Sn4-I «nS-i 

Cnl-0 Cn2-0 



Sn2 -0 J- 



Sn4-0 Sft5-0 

Cnl-I Cn2-1 

.-cm 



Sn4*1 SnS-l 



Sne 



— ^1 

PSI6 



VSS 



[ SI 3 3 ] 



PSI6 



VinO 



VinKinititiV, 
Vini = ♦ X 



Sn1-i/Sn5-i.Sn5-O.Sn5-1 

Sn4-|.Sn4-O.Sn4-lL 
Sn2-i.Sn2-0.Sn2- 
5nl-i.Sn3-O.Sn3-lf 
$n6 t 

Sn7 



-a- 

-:-H- 




[ SI 3 4 1 [ 13 3 5 ] 




(26) 



JP 2004-4241 A 2004. 1. 8 



(51)Int.Cl/ FI 

G 0 9 G 3/20 6 2 1 M 
G 0 9 G 3/20 6 2 3 B 
G 0 9 G 3/20 6 2 3 F 
G 0 9 G 3/20 6 2 3 Y 
G 0 9 G 3/20 6 4 1 C 
G 0 9 G 3/20 6 4 2 A 
G 0 9 G 3/20 6 8 0 G 
G 0 9 G 3/20 6 8 0 T 
H 0 3 F 3/34 A 
H 0 3 F 3/50 

F^— 2H093 NA16 NC03 NCll NC51 ND38 ND39 ND60 NEIO NG20 

5C006 AA16 AA22 AC27 AC28 AF83 BB16 BC12 BC20 BF03 BF04 

BFll BF24 BF25 BF27 BF34 BF37 BF43 BF46 EB05 FA22 

FA26 FA47 FA56 
5C080 AAIO BB05 CC03 DD05 DD25 DD26 EE29 EE30 FF03 FFll 

JJ02 JJ03 JJ04 KK07 
5J091 AAOl AA21 AA45 AA51 CA13 CA36 CATS FA18 HAIO HA17 

HA29 •HA38 KA03 KA05 KA09 KAll KA18 KA19 KA33 KA34 

KA66 KA67 MA02 MA23 QA04 SA08 TAOl TA06 



